The influence of hydrocortisone (HC) on differentiation of adipose tissue is dependent on fetal age.
Elevated serum hydrocortisone (HC) levels are associated with larger fat cells and elevated levels of lipogenic and associated enzymes in late term pig fetuses from genetically obese dams. We have investigated the influence of HC status per se on these and other adipose tissue traits by chronically treating pig fetuses hypophysectomized (hypox) on day 70 with HC between either day 70 and 90 or 90 and 105 of gestation. Treatment with HC during both periods increased serum HC levels (P<.05) and increased fat cell size (P<.05) in the perirenal (PERI) and subcutaneous (SQ) depots, but failed to influence body weights, insulin-like growth factor-1 and insulin levels. Quantitative analysis of sections of PERI and SQ adipose tissue indicated that HC increased lipoprotein lipase (LPL), esterase and glucose-6-phosphate dehydrogenase (G6PDH) activities. The degree of esterase and G6PDH, but not LPL response to HC, was greater during the 90- to 105-day period than during the earlier period. HC significantly increased lipid accretion only in the SQ depot between 90 and 105 days. Overall, HC significantly augmented hypox-induced alterations in cellular and metabolic traits of developing adipose tissue. The general increase in fat cell size (21%) with moderate (SQ-105d) or no (PERI-90, 105d; SQ-90d) increase in lipid accretion indicates that HC either did not influence or decreased apparent fat cell number. Regardless, these data indicate that changes in serum HC per se may account for adipose tissue traits that characterize fetuses from genetically obese dams.